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的富集，而神经系统中 GABA 浓度则由其转运体 GAT2 进行调控。因此，GAT2
基因的表达差异可能是引起牡蛎铜富集个体差异的关键因素。 
 
3. 多药耐药基因 ABCB1 在维持牡蛎铜解毒中的作用 
克隆获得福建牡蛎ABCB1基因 cDNA全长 4544 bp，共编码 1370个氨基酸。
其结构中有典型的 ABC 家族保守结构域，与其他双壳类有较高的同源性。福建
牡蛎 ABCB1 基因主要在鳃和外套膜的表皮柱状细胞中表达，在铜胁迫下，表达
量迅速升高，呈现时间与铜暴露剂量依赖性表达模式。在铜暴露第 3 d 达到表达
































































  Oysters are one of the most important cultured mollusk species around the world. 
Based on the Fishery and Aquaculture Statistics 2012 (FAO Yearbook), Chinese 
oyster production accounted for 83% of the total production all over the world. 
Oysters are also considered as the hyper-accumulators of metals, especially for 
Copper (Cu), zinc (Zn). Metal pollution is a seirous problem in the estuarine and 
coastal waters because of the development of economy, while Cu is one of vitally 
typical heavy metal pollutants. The variation of Cu among different individuals is 
ubiquitous, but the molecular mechanisms remain elusive. It is very usful to 
understand the mechanisms on metal accumulation in oysters, which will also 
provides the theoretical basis for the differences on metal enrichment abilities. In this 
study, the Fujian oyster Crassostrea angulata was selected as the research object 
because it is the most important cultivated oyster species and commonly distributed 
throughout coastal areas in south China. In this study, a comprehensive analysis of the 
transcriptome of C. angulata was conducted to reveal the relationship between gene 
expression and different Cu accumulation abilityin oysters, then the potential 
functional genes were further studied. Otherwises, oyster families were established to 
study the inheritance of Cu accumulation ability. The main results are as follows: 
 
1. Transcriptome analysis of C. angulata with differential Cu body burden 
  The transcriptome difference among the oysters that displayed inter-individual 
variations (up to 4.3-fold) in Cu body burden was identified. A total of 139 differently 
expressed genes (DEGs) between the high-Cu and low-Cu concentrations in the gills 
were identified. In addition, 244 DEGs were detected in the mantle tissues Gene 

















neurotransmitter transporter might affect the oyster behavior, which in turn led to 
differences in Cu accumulation. The oxidative stress related genes were detected in 
the eight DGE libraries, but were either not or differentially expressed in very small 
quantity. The ATP-binding cassette transporters superfamily (ABCs) played an 
important role in the maintenance of cell Cu homeostasis, vitellogenin, Laccase and 
apolipophorin transport, and elimination of excess Cu.  
 
2. The key role of GAT2 gene in the accumulation of copper in oyster 
  According to the DEG analysis GABA transporter 2 (GAT2) gene was selected as 
potential functional gene. We obtained the partial C.angulata GAT2 cDNA segment. 
Gill and mantle Cu concentrations were significantly reduced after silencing the 
GAT2 gene, but significantly increased after the injection of GABA receptor 
antagonists. The oyster filtration rates and ammonia excretion rate were significantly 
reduced after GABA injection in a dose-dependent manner. It is revealed that GAT2 
gene can regulate the inhibitory and excitatory actions elicited by GABA. The 
resulting behavioral changes may have an effect on Cu absorption and biodynamics, 
which led to individual variations in Cu accumulation. 
 
3. Cu detoxification function of ABCB1 in C. angulata 
  The full-length transcript of ABCB1 gene was obtained by RACE from C. angulata 
gill and mantle tissues. The entire sequence of ABCB1 contains a 4113 bp open 
reading frame, encodes a putative protein of 1370 amino acids. It contained two ATP 
binding sites, which contained typical ABC transporter motifs. ABCB1 gene positive 
signals were detected in the apical compartment of cells lining the surface of the gills 
and in the epithelium of the mantle. A concentration-dependent highest abcb1 mRNA 
level (up to 5.61-fold to the control) in gill and mantle existed across all Cu exposure 
concentrations after 3 days of Cu exposure. Then in the 30 μg/L Cu exposed group, 















Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
